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""Tie COILED TUBING SCREEN 

'NVENTOR: Bennett M.Rttart and Benn A. VM 

FIELD OFTHgt^iy^.^^ 

TtefeMqf«fcim«rtfc»irta»tedoifmholeec^ 

ered on cofled tut*H, ^ lha c« .too I* expa™^ 
BOMn tB push It agabnt the weatom. 

INDQFTHgil 

In^coniptetkTOta thepMt melalicscreens haw^ 
onrH,ldoroo8edtut*«irto«a«.hthe,wlI^ p^^^ 

P*w«uclng the 8«Kl partWes «w» deB^ 

teehnk|uekn«««a.g™R«|packta8. Screens ha«alBot»en used thai eome 

prepattodwBhasandl^asanitomtfwote 

techniques ortebeuBedhcorluncfcniMlh^ 

thescreeit Tl» gravel pscWnflpioc»duiwespedaiyi„i^^ 

iion8teni«oeitahBesa8lowhethsr«i.«andhadtaeneul^^ 

unlfemiv in the annular spew to pnivWe an ell^ 
'^AMJWwfly. the jnw* pacWna 

and i«piired the use of surface equ^pniem to handle *^ 
ment In «» weOboie. Another dtadvattage of laiMonal grav^ 
P««dOresbthalan annular spacearound the screen hadtobei^^ 
thefl««eloouldt»phoedthera Tha end resull was the Inside diameter 
^ta the screen WW neoessaiiy aaial to aBow far the ««««^ 
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amuiar space. TMs oxisMclion in size ooiM 
ductfon of tto focmalion to ihe surface. 

in t^ng certain cfrlBng techniques, peitiadarty b\ tmconsottlatad for- 
mattons, the <frffllngnMJdwinMfeim« barrier adjacent tto 
cause sdiMqHent ptuggiog when Ihe product 
and gnNd packs being deptoyad 

A more Ueel cihalian for piodudng a fernaDon is to leM 
its draied state 80 as to create the least amoum of disturbance to the for- 
maBonwMchhasJustbeendrfltod. TradHidnaltecfmiquesiaaMbig an annular 
gap whhii would be gravel packed, fuither involved ri^ 
fdrmalion in the gravel paddng process, such as when attuaSms occurred 

that wouM aBow lluid to oomay the gravel to also apply hydrauHc forces on 

the fomialion as weO aa incompattWes b^ween the fomratfon and the flu^ 
used to convey the gravel 

SUMMARY OF THE INVBfnQN 

One of the oisiecis of the presam invanlion te to altow a vfeii to be 
pro(toced ttvtMjgh a screen wiSioutttie need for a gravtf pack. This objective 

isaccompfishedty the pteoen»ent of an expmdable screen that caw move 
radiany outwardly when piaced at the desired locetkm against the weiibore 
and be porous enough wflhsufSoient open area to a!towpn>ductk>n from the 
formattoa Another obfecHve is to be aUe to easflyplaoe the acraen in the 
desired iocaKoa TNs ofaieclive is met in one way by usbig ooited tubing 
whteh can be pPBperfoiated far a support forihe screen. Another o^ecGve is 
to protod tfift screen (kirii^ delv^iy to the desired focation bi Iho welB)ore by 
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oroihenvisedosediip. AttenwBvely.lhflseflmerttteanbespkaaywHm^ 

so thai edges 1 6 and 1 8 come together in a oonHn«« 

wlvantage In epfcal %i*iding being that a pai^^ 

Mwlar con8gi»rtfc« can be oWalned i«h an^ 
Titeehouw be con^anrf to re^ 

«i«tonnh«tfiedtameterof toe tube thatlateraedwlme^ 
aBgned and Joined to a technique wefl known to toe art 

Hieoponingsor holes I4ean be put on toe lubing made toimeegment 
12foronlyapottionortoeooOedtubtogslrto920. The segment 12 can be as 

long as toe tnbhed coaed iengto of toe tubtog 20 w9h opentogs 14 pteeed al 
toedesitwllocaflons. Using conventlqnal surface eqUprnwAand reel io.toe 

flertbte tobtog 20 can be quiewy fun hto the weBboie 22 to plaoe toe perte- 
rated segment or aegmenis at toe <Mrad iocaOons. 

Ftouta 2 shorn to secfion toe tobe 20 mads torn the eegment or cog- 
mente 12 along wito openings 14. Wtapped mwnd the opentogs 14 Is en 

opened grid stnicbse wdfich can be made to)m metallic or con»)08ite or other 
nonmetollie materials. The purpose of toe grid 26 Is to provide a support off 
oftitoe201ortoeopencelllBtermedia28. to toe protoned embodiment the 
media 28 Is made of Viton and b an open oefl structure aWn to a sponge 

material sudi as te availabte frorn Mosites ftobber Convimy of Port Worth, 
TsNas under Predud No. 10292. TtieopentogdzecanbemadetosuiL The 

cignllieant feature of the fittaring material 28 Is that It Is liexibte. TTius.when 

the slitog 20 b preformed toto a oomigated shape as shown to Rgure 3. by 
using iofMwn techniques such 88 pulling it through a dte. the fi^ 
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M is property posilkHWd to t««boie. a lato«^ 
»d schemafadV as 80 h F|BU» 1 can be fcwH^ 
Ihe WIW Shape fiha«n in R8ura a and «pa^ 
«^»U>^f^^^^^f^f^^ AsaresuMheWer 

ofluwar20ehanoeslromllialoffl^3to««<rf|^2. 

A o(w matatt 82 can «*sil«;y Ihe «ler malBilal a fa^ 
as to protect the filter material 28 gauges or cuts The 
fl«tott can be a thh sheet %rt*h snaps upon the 
ooougated tubular 20. KcanbeaelaslomeitemateHalihaiiReraayrtpsetthe 
6«tf«testa«panslonoftheurKJs.VhO 

3. ah8r,naterialsforthecewa2canbeeinpk^wlftoutdepa^ 

the8plrftofthfthwrttencr.ln«parttoularappl^ 

•ftKnaled. Araatoi«,»hl*tfc90l«crbeharalBa^all^ 

also beeniployedasacow88sMChthailltMB no longer be In the 
ft is desired to put the «veil In piQductton. 

SignBkam expansions volunisWcaBy 
ahapeofthelubiiarao*«ntheccm««iBdshape.suchas«ho^ 
plalnF?flUf03totherounded8h«piatahownlnRg«ea White a particular 
f our-tobe ammgenKW of the ooni^alBd shape is sho«n h 
WBal«hape8aiewfthlnthepuivisi»of«»im«n^ The siflnHlcaflt tWng is 
ihalthaundsrtylngsupportstnidumtiiWchcomprisesB^ 

of «ie swngao, esshwm In 1^8, b capable of volumelil^ 
80 as to bring the filter n«dertal28lntocortaetwlih the wenb^ 
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TheWWoomigaWfitepeaJsppenrtlshserth^ ^ 

WIW Shape does not have to bo comwrted. It e« be «und and be ex- 
pandeddownhole. 

Thte todrtque b partteulaiv advanteoeous ^ 
whem draitaftio mud ia not uMd. In Iheaa altuaaon* particulaiV a.^ 
•late Is ewxwiiBwaiheadwrtageoflhb type «fd^ 

use ef the awjaraiitt and iwHhod a» deacrtbed. The taHiai shape of the 
wellboie b retained by the assembly *»hen the awng » b aK^^ 

ihefiliBrmateflal28spaslop«hthe«Kermataclal28upa^ 
34. »n«<Wng,thelonnalloneanbeaBewedto«o^ 

iW 28 wwwut the presenee ef an annular apace wound the ouWde of the 
IBlsrmatsriaL TtwtradMonalgfawel packing bsfimlnaiBd and the lto« 



WBW tne ttttiiarzpalter It has been eKpanded to aioundsd sh^ b hrjer 
than It clhenMse wo»« hawe been usinfl a tradiitonal Qww^ 

requires the anmte spaoe for ihe Qiawl neoessaafcQ a smrtsr Intf^ 
eter bttide fhe acteen. 

It should be noted that ft ta wBHn the punrfew of thb Invention to pfo- 
duoe a flomntlon thraugh the use of a colled tubing stfins such as 20 
Ispeffoiabd%(iilhopsnfcigaorhotaal4. Atubing strii« » so perforated with 

openings 14 can be used h corjMicllon lrad»tonal graiol pack 1^ 
niquee to produce a fbnnatlon. in the prefetrad embodimBni. the open oeB 
flltero«le(W2« piobiawy niade of an elastte prefeiaWy e^^ 

such as Vlton to overbid on the oonugatod tubuter 20 as show in RgwB a 
The stretchabto qualiSes of the fitarmatortai 28 tfow lb use to eor^unelton 
w(Wianlnlttellycocni9atedtube20asahowntol^3orano n oo i f uutt tod 
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rial 28 i*en expanded to te nKmZdfaT TO^ 

Vaflou8knownteehnlquesta«Kpa«lil»i«« 
«n9t^andl««dstt»ftKm^ 

«ter material 28 a«H«d « act e. • p«toaw owing tor Ihe pu^ 
Pfwfijcfion from the fbmwfion. 

Tha retatonang jpid 26 can be • layer Ihrt over^ 

^*.Fteure^<»fteanbaa*urtuwl««pona« 
2a ^«*feicen««26canl»H«|,i«,,^ 

«l»andbfleoefal|yanopenweai«*.«aii(ew^ 
ploy** ««houi depaithfl ihw ihe 1^ 

tt te alao wRhin ll« pundiwelfte hvenaon to use an 
cn)ss SGdlon tor the lube 20 under Ih. i«aerW 
«Wdlheoomblna8ona8ahatftae«0b««. Hea«rer. the prefcn«f ««. 
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bodhnert fcwdves the us© of a eonijgated tube uider «ta^ 
greatw volumetric eaqianslons can occur urele^^ 
better position it aoatet the weObofv. 

In the ptirtatiad erahodlmant the coento 14 aw iBMirt -p«.ipntlwf 
openings prowiteabeitarstuctural integrity of «w tube after flgqMmion 
iniUei openings wMch are slotted. Using materiais such as etsdhteas eleel 
3161^ yield atrangihs of a(»,000 to 80.000 pn can be oMttMd. 

tt is alGo wlhta the scope of the hweniion to pimMe a sufl^ 

sion fbioe on the oomigated tube 20 to get it into the rounded posHion shown 

bi IHgiae 2 euch the fOter 26 engages the weObore with a residual fOice 

and. In certain oonditions. pushes back the fonnaiion matefiais defining the 
weUbote to enlarge iL 

Thsexpanskmtschrtqueswhkii are known can be used to change the 

configuraUon of the comigated tube 20 under the fitter malsritf 2S to a 

raundedshape. These can inckidedevloeewMoh employ a wedge viMch is 

pushed or piM Ihiough the tubiltar or any other difving dewtoe wM^ 

the use of roSers which can be actuated radialy oulwardV to initiate the 

expansion of the oonmated tutxjiar as the driver advances. 

Those Bkflted In Itw art wB anpfBcfaifl thftgdwanta{^nfttinnpp»yy^f^ 

and method as dsacribsdabova Iniatafatoompietionsthsrelseomeuneer- 
lainiy as to the dlstiibution of the gravel around a screen. AddHionaly. the 
necessity of leaving an annular gap for placement of the gravel acts as a 
&n%ation on producSon from Itte zone In tfre weflbore. in certain appGcations 
invDtvfng unconsolidated shale formations, drSIng with mud can create an 
impervious cake on the weibore waBs wNch wO be drti i i n eiitai to future 
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WW « m detail, of the Bfcisliated construe 
««tiout departing the spiift irf the Ifi^^ 
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1. AwBOborecomptoiionteolasserab^ 

a perforated twV nadft of an «D9an(W>le inatorWK 

a flitar ass«i««r moirtBd ow aaM porf^ 
cover ihe pertoaBm in «aM bod^ 

a fool acano on latt bo(V ID «(pand It arid saw flter rw^ 
amurKltteato*«adaarloino«t«ardlha«rt»(U^ 

2. TIM assembly of cWml,4jiiheroonipilsfcv 

a prolBcttwe crw iDf aaW filter asseinbl/ w^WA 

doMmhole. 



a. The assembly of daiml.whereih: 

aalJ eiqiandalfc matoritf h comiaated to fadBlato hsofiton ^ 
Ihe .wllbo.^ «*««,pon rtd tool ««p««ie 

fUer toward the eurfaoa delMno ttw MMm. 

4. The assembly of dabn 91 wiierein: 

eaid boj^f assuneearaunded shepe aBercsqsnslon by eaki toot 

S- The assembly of dabni.ftrtieroomprlstog: 

« raWbrcemeril batween eaW bo«V and eaw liltor asse^ 
support eald filtor assembly h the area of said body pertbratkw. 



u 



09/18/2000 18:34:13 paga -13- 



16. The assembiyofeiaimi, wherein: 

2 ^ PwMed body comprises a segment of a coBed tubir^i 

3 string. 

1 7. The asserab^ of daim 6. wherein: 

^1 2 MM segment has an open area fcifheiar^ of up to about 40%. 



1 8. The assembly of dtdm 6, wherein: 

2 said segment is todUe. 

1 9. The assembly of dabn 6. wherebc 

2 aaid segment is made from a flat member wMeh Is ratted into a 

3 tube ¥rith a sealed kmgmidinal JoinL 

1 10. The assembly of ciairn 6, wKeialn: 

2 aafdsogmemisniadel^aflatfmmberandffoM 

3 a desired dameter having RsspM seam sealed. 

1 11. TheassenMyofcWmSsWlierebi: 

2 eaM perforated body oonq^rtses a sepnent of a 

3 sbbiQ. 

1 12. Theassernblyofdaimll.ftifttiercornprlsbqi^ 

2 a refa ifofoement between said body and said fitter assert^ to 

3 support said IBterassernbly in the area of saki body per tb ^ 
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13. 1f»as88inbyofclaiml2.furthercofivnti^ 
a piotecflw cow tw »iW «8r asMml^ 

downhole. 



14. AmeOiodafweloQinpMtoaoofnprfBing: 

lumiia in •t'luiar bo<y wrtih perforaflm 
mounM over Ihe peffaraflons cn Iw biMiy; 

expandinoitotubularbo^yflawnholft. 

15. TIM method of (MnHftirthorooRVNisirig: 
PfOvMhg a pratocHM cowMftig over «i» flier assoR^ 
removing the protec&ra covering ckMff^^ 

1& ThareelhodofoMni H to theroo i n p ite l ug; 
oonugasng said tuboltr body: 

altering said con u gattig into a rounded rtapa by virtue of saJd 

eocpandnig. 

17. The method of dafcn 14, ftirihar comprising: 

engaging the wetBwra with lha fiter aseembl/ due to add ex- 
panding: 

using a fiegmem Of ooM tubbHi as saU 
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assemMy. 



The mettiod of claAn 14. further comprising: 
l>rovldlng a support between saw tubular 1^ 



1ft The method of claim 14, further oorafMWng: 

providing an open eraa on saUiubuiRr body of up to about 40K. 

20. The method of daim 17. further oomprising: 
comigaling said tubular body: 

altering saw oonugaBng Into a rounded shape by virtue of saw 



ejqMtfiding. 
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- IS - 

21. A vellbore coopleticm assenbly conprising an 
escpasidable porous dowohole screen. 

22. A irellbore coopletlon assenbly as claimed in claim 
21 « wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
welllDore. 

23 . A wellbore oonpletion assenbly as claimed in dain 
22, wherein the screen* in use, is exp a nil e d so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assenibly as claimed in claim 
22 or 23, idierein the filter material is flexible. 

25. A wellbore conflation assenbly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A welltere coopletion assenbly as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated. 

27 , A wellbore conpletion asseaibly as claimed in claim 

25 or 26, wherein said coiled tubing is e x panded, in 
use, then^ expanding said screen. 

26. A wellbore coopletion assenbly as claimed in claim 

26 or 27, further cosprising a reinforcixig grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore eonpletion asseodOly as claimed in any of 
claims 25-28, wherein at least a porticm of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore conpletion assembly as claimed in any o 
claims 21-29, further coo^rising a disposable or 
raaovable outer cover for protecting said screen during 
delivery downlkole. 

5 

31, A wellbore conpletion tool asseoAily substantially 
as hereinbefore described with reference to the 
accosqpaxying drawings. 

0 32. A method of well completion substantially as 
hereinbefore described with reference to the 
acGonpanying drawings. 
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